ABSTRACT
Introduction
Biomechanically, teeth with root canal treatment are at higher risk of fracture compared to vital teeth. [1] [2] Tooth-colored restorative materials and non-rigid clear posts are commonly used for the restoration of endodontically treated teeth. These posts are made of glass and translucent or white fibers and provide optimal esthetics and used in conjunction with resin bonded composites. Since they require luting cements for bonding in the root canal system, they further strengthen the roots. [1] Any change in the structure of root dentin can affect the quality of bond. Thus, the effects of root canal irrigants and intracanal medicaments in this regard are extremely important. Fiber posts are commonly and conveniently used in the clinical practice due to having a modulus of elasticity similar to that of dentin. Thus, they better distribute the functional loads applied to root compared to cast posts. [1] [2] However, root canal treatment prior to post cementation may compromise the bond of post to root dentin. Any change in dentin structure caused either by the effect of irrigants, intracanal medicaments or sealers used in endodontic treatment, may compromise the bond strength. [3] Calcium hydroxide is among the most commonly used intracanal medicaments. It prevents the proliferation of bacteria in the root canal system and alters the biological properties of bacterial lipopolysaccharides. Also, it induces hard tissue formation and mediates the nitrogenation of lipopolysaccharides. [1] Chlorhexidine is another commonly used irrigant and intracanal medicament. It has optimal substantivity and long-term antimicrobial activity attributed to its bond to hydroxyapatite crystals. [4] Chlorhexidine has dose-dependent bacteriostatic and bactericidal properties. It also has antifungal and antiviral properties and shows strong antimicrobial activity against obligate anaerobes and therefore, has extensive applications as an intracanal medicament and irrigant. [5] [6] The use of fiber posts for restoration of endodontically treated teeth is increasing. Thus, the retention of these posts, the influential factors in this regard , and their bond to root dentin are important research topics since they play an important role in achieving a coronal root seal and preventing vertical root fracture in endodontically treated teeth. [6] Lee et al. [7] assessed the effects of Ca(OH) 2 intracanal medicament and acid etching on push-out bond strength of three resin cements to root dentin.
They reported that the bond strength of resin cements to dentin decreased following the use of Ca(OH) 2 .
Renovato et al. [2] showed that Ca(OH) 2 paste had no significant effect on bond strength while sodium hypochlorite and EDTA decreased the bond strength of endodontic posts to root dentin. Bayram et al. [8] evaluated the effect of calcium hydroxide (CH), triple antibiotic paste (TAP) and double antibiotic paste (DAP) on the push-out bond strengths of three different self-adhesive resin cements and concluded that the bond strength of BisCem, RelyX and Maxcem was not negatively affected by the use of DAP, CH and TAP as intracanal medicaments. Ercan et al. [9] demonstrated that 1% CHX gel had no adverse effect on dentin bond strengths of composite resin when self-etch or etch and rinse systems were used.
Since the use of intracanal medicaments is inevitable in endodontic treatment of some teeth, this study sought to assess the effect of two commonly used intracanal medicaments Ca(OH) 2 and 2% CHX on bond strength of fiber post to root dentin using resin cement.
Materials and Method
This experimental study was conducted on 36 sound (caries-free) human mandibular single root premolars extracted within the past six months. After collection, the tissue remnants on teeth surface were cleaned with Cavitron (Dentsply international Inc.; PA, USA). The teeth were then immersed in 5.25 % sodium hypochlorite for two hours. Then the sodium hypochlorite was neutralized by sodium thiosulfate, following which the teeth were stored in saline.
After obtaining periapical radiographs, access cavities were prepared, working lengths were determined, and the canal apex were prepared up to #40 k file using the step-back technique. Shaping was performed using Gates Glidden drills #2 and #3 (Mani; Tokyo, Japan). After use of each file, the root canals were irrigated with 2cc of saline. The teeth were then divided into three groups of 12. In the first group Ca(OH) 2 paste (Merck, Germany) and in the second group, CHX gel (Cerkamed, Poland) was used as intracanal medicaments. No intracanal medicament was used in the third group (control group). Access cavities were filled by Cavisol (3mm thickness) (Golchai, Iran). Specimens were coded, placed in screw-top vials containing saline and incubated for one week. Afterwards, the access cavities were opened and the root canals were rinsed with 10cc of saline solution. After a final rinse, then the root canals were dried with paper points and filled with gutta percha (Gapadent, China) and AH26 sealer (Dentsply Maillefer, Germany) using the lateral condensation technique. A control radiograph was then obtained. For final setting of AH26, the specimens were incubated for 72 hours. The surface area was the same for all specimens. Data were analyzed using SPSS version 18 (Microsoft, IL, USA) and one-way ANOVA, post-hoc test and t-test.
Results
The highest mean bond strength belonged to the Ca(OH) 2 group in an amount of 4.45 MPa while the lowest value was noted in the CHX group in an amount of 2.44 MPa. ANOVA revealed a significant difference in this regard between the two groups (p= 0.044) ( Table 1) . intracanal medicaments, and endodontic sealers may significantly alter the structure of dentin. [3, 10] Since the use of irrigants and different intracanal medicaments is inevitable during endodontic treatment for elimination of microorganisms, debris, and the smear layer, it is especially important to assess the effects of these agents on bond strength of posts to root dentin. [10] [11] In the current study, AH26 sealer was used since it possesses almost all the properties of an ideal sealer.
[12-13] Also, tooth-colored posts were used due to their high resistance to corrosion, biocompatibility, easy retrievability, optimal mechanical properties, radiopacity and favorable esthetics. [14] Panavia F2 cement was used for cementation of posts due to its extensive use for luting of fiber posts in the clinical setting as in previous studies. [15] [16] We employed push-out test regarding the similar study reported by Armstrong et al.
[17] Moreover, the push-out test distributes the stress more evenly and shows less variability in the results of mechanical tests. Therefore, this test is recommended for assessment of fiber post bond strength to root dentin.
[18]
The current study results showed that use of CHX as an intracanal medicament had no statistically significant effect on bond strength of fiber post to root dentin; whereas, use of Ca(OH) 2 The difference between our findings and those of previous studies may be due to the methodology, method of elimination of Ca(OH) 2 from the root canal, and the type (brand) of materials used. Moreover, some previous studies measured the bond strength of resin sealers to root canal walls following the use of Ca(OH) 2 while in the current study; bond strength of fiber post to root dentin was assessed. [8, [19] [20] In contrast to what was expected of CHX to be useful for the preservation of dentin bond strength, [22] the current study results revealed that use of 2% CHX gel as an intracanal medicament did not affect the bond strength of fiber post to root dentin (instead of increasing it); these findings are in contrast to those of da Silveira Bueno et al., [23] Cecchin et al., [24] and Liu et al., [25] Manfro et al., [26] and Ercan et al.
[9] Such controversy in results may be attributed to the concentration and purpose of use of materials; because for instance, Cecchin et al., [24] and Liu et al., [25] used 2% CHX as an irrigant while we used 2% CHX as an intracanal medicament and thus, root dentin was 
Conclusion
The results showed that use of Ca(OH)2 as an intracanal medicament increased the bond strength of fiber post to root dentin while 2% CHX gel as an intracanal medicament did not enhance the bond strength.
